This empirical study examines the long-run relationship between inflation and its determinants in South Africa. Three models of inflation involving money supply, bank credit and expenditure components are tested using the unrestricted error correction models of Pesaran et al. (2001) . Unlike other existing studies on the subject, one of the models in the present study considers various components of real income as determinants. The disaggregated components are final consumption expenditure, expenditure on investment goods and exports. Based on "bounds" testing, the presence of a long-run equilibrium relationship between inflation and its determinants is confirmed for all three models. The study found that the major causes of inflation in South Africa are import prices, real income, and final consumption expenditure. The relationship is elastic for import prices and final consumption expenditure. Monetary variables, money supply and bank credit are found to have an indirect effect on inflation.
Introduction
Inflation is considered to be one of the unresolved chronic problems facing many developing countries around the world (Dhakil & Kandil, 1993) . Various explanations have been advanced in the theoretical literature. The causes of inflation can be broadly classified in two categories: demand-pull and cost-push inflation. Demand-pull inflation derives from excess demand in the economy and is related to total expenditure and the level of money supply. Cost-push inflation is related to rising costs in production. These causes of inflation can arise within the economy or from external sources. Strydom (1976) argued that inflation could not be attributed to a single factor. It has to be assessed in terms of the entire macro-economic system. This calls for the analysis of aggregate demand pressures; the relationship between aggregate demand and the money supply; and aggregate supply aspects that relate to the price and wage equations.
The Commission of Inquiry into the Monetary System and Monetary Policy in South Africa (the De Kock Commission) believes that the excessive and highly unstable growth of the monetary aggregates was a prime element in both a causal and permissive sense in accounting for the inflationary experience from the 1960s to the 1980s (Mohr, 1986) . Although South Africa's targeted measure of inflation, CPIX, remained within the inflation target range of 3-6 per cent, the inflation rate rose towards the end of 2006. The CPIX inflation rate was 3. . Its evolution was attributed mainly to developments in food and energy prices, as shown in Table 1 . Clothing and footwear -0. 
Bank lending channel transmission mechanism
The transmission mechanism describes the link between monetary policy actions and their impact on real economic activity and inflation. Several interrelated transmission channels may be at work (Mishkin, 1995) .The focus here is on the bank-lending channel, which attributes the effects of monetary policy to movements in the supply of bank credit. Kashyap and Stein (1993) argue that, according to the lending view of monetary transmission, there are three assets: money, publicly-issued bonds and intermediated loans. In this view, banks play two roles. They create money and make loans, which the household sector cannot perform. In this threeasset world, monetary policy affects investment not only through interest rates but also in its impact on the supply of bank loans. This means that certain borrowers do not have access to credit markets unless they borrow from banks. Contractionary monetary policy decreases bank reserves and bank deposits, thereby reducing the number of loans available. This decrease in loans will cause investment and consumer spending to fall. This channel can be represented as follows: We therefore include a model that incorporates expenditure components in our analysis in order to capture all monetary effects.
The structure of the paper is as follows. Section 2 provides a discussion of empirical studies on the subject. The model, data and method are presented in section 3. Empirical results are presented in section 4. The conclusion and policy implications are presented in section 5.
Empirical literature review
There is extensive empirical literature on inflation and bank lending in South Africa and other developing countries. Anoruo (2003) ascertains the time series properties of budget deficits, inflation and M3 using a VECM model. He finds that real broad money supply Grangercauses inflation, and that there is a bi-directional causal relationship between real budget deficits and inflation. Using VAR and VECM models, Kaseeram et al. (2004) estimate the relationship between inflation and excess demand, labour costs, import prices and exchange rates, with special attention to the pass-through effects from devaluation to unit labour costs. They find that exchange rate depreciation increases inflation through labour union-induced wage increases. Further, they find evidence of a significant degree of inflation persistence, indicating that inertia or inflationary expectations play a major role in the inflationary process.
Fedderke and Schaling (2005), using multivariate co-integration techniques, investigated the link between inflation, unit labour costs, the output gap, the real exchange rate and inflation expectations. They provided evidence consistent with a cost-push view of the inflationary process in South Africa, for example, that prices are set as a mark-up over productivity-adjusted labour costs.
Nell (2000) investigated the inflationary impact of exchange rate depreciation in South Africa over the period . His empirical results show that the long-run causes of inflation in South Africa have changed from demand-pull inflation over the period 1973-1983 to cost-push causes (import prices and wage rate changes) of inflation since 1987, when a market-determined exchange rate finally stabilised.
Dhakal and Kandil (1993) investigated the major determinants of the inflation rate in six developing Asian countries: Bangladesh, India, Malaysia, Pakistan, Singapore and South Korea. Their results show that the growth of the money stock was not a primary source of inflation in all countries but that the various factors influencing the public's willingness to hold money were behind inflationary pressure across countries. These factors included foreign interest rates and import prices. The researchers concluded that the success of domestic policy in fighting inflation was highly dependent on the unique inflationary experience of each country.
Tang (2001) estimated inflation models for Malaysia using unrestricted error-correction models (UECMs) proposed by Pesaran et al. (2001) . The sample period covered was 1973-1997. The results of "bounds" tests confirmed a long-run equilibrium relationship between inflation and its determinants, namely import price, money supply (M3), bank credit and real income. The estimated UECMs revealed the important factors in the Malaysian inflation process to be import price and real income variables.
Model specification and method
The empirical literature has provided the basis for inflation specification in this study. The inclusion of bank credit was first introduced by Tang (2001) . The introduction of expenditure components as separate determinants in the inflation model is a significant departure from that found in previous studies. Data used for analysis covers the annual period 1970-2005 (36 observations). Quarterly or monthly data are unavailable for most components of final demand for a substantially long period. Given the small sample size, the co-integration relationship among the variables in the inflation models is analysed by means of the bounds test proposed by Pesaran et al. (2001) .
Thus, the long-run inflation equations can be specified as: 
From economic theory the coefficients 
where DlnCPI, DlnPM, DlnM3, DlnBC and DlnY are first differences of the logarithms of consumer price index, import price index, money supply, bank credit and real GDP respectively. Equation (6) is model 3, which disaggregates real income into three components in order to assess their individual effects on inflation. The disaggregated components are final consumption expenditure, expenditure on investment goods and exports. This approach was adopted from Giovannetti (1989) . Pesaran et al. (2001) have established that, under the null hypothesis of no co-integration, and regardless of the degree of integration of the variables, the asymptotic distribution of the obtained F-statistic is non-standard. They develop two bounds of critical values for the different model specifications: the upper bound applies when all variables are I (1) while the lower bound applies when all the variables are I (0). If the computed F-statistic for a chosen level of significance exceeds the upper bound, the null hypothesis of no co-integration is rejected. If the F-statistic is lower than the lower bound then the null hypothesis cannot be rejected. If the F-statistic lies between the lower and the upper bounds, conclusive inference cannot be made.
Hendry's 'general to specific' approach (Hendry et al., 1984) was used in this study to obtain preferred UECMs in order to address the issues of over-parameterisation and save the degrees of freedom. First the researchers introduced a relatively long lag length in the model. Next they gradually dropped statistically insignificant variables in order to end up with parsimonious models. Specification and diagnostic tests are presented to assess the appropriateness of the selected parsimonious model.
From the estimated UECM, the long-run elasticities are the coefficient of the one-lagged explanatory variables (multiplied by a negative sign) divided by the coefficient of the onelagged dependent variable (Bardsen, 1989) . The long-run import price, money supply and income elasticities are -(a6/a5), -(a7/a5) and -( a 8/ a 5) respectively. The short-run effects are captured by the coefficients of the first-differenced variables in equation (4) . The steps are exactly the same for equations (5) and (6).
Empirical results
The estimation of UECM for equations (4) and (5) are reported in Tables 3 and 4 respectively.  Table 3 reports the estimation results of equation (4) . The import price is found to be significant in both the short and long run. In the short run it is significant up to the second lag. The money supply M3 is found to be insignificant in the long run but significant in the short run. The real income is found to be significant in both the long and short run. The long-run import price, money supply and income elasticities are 1.75, 0.79 and -5.82 respectively. The presence of a long-run equilibrium relationship between inflation and its determinants in equation (1) Table CI(iii) case III: unrestricted intercept and no trend, with three regressors case (k=3). Thus, the null hypothesis of no co-integration relationship can be rejected. This result indicates that inflation, import prices, money supply and real income are co-integrated. The presence of a co-integrating relationship indicates that the CPI inflation model used in this study is specified correctly and that it is stable over the sample period. All the determinants are found inelastic in the short run. The short-run M3 variable is significant but the elasticity is -0.239, which runs contrary to economic theory. Tang (2001) found a similar result in the case of Malaysia, and suggested that money supply in the narrow sense has indirect effects on inflation, imposing its most significant effect through the exchange-rate channel. Consequently, the negative sign did not have a direct effect on inflation. Table 4 shows the estimation results of equation (5) . Bank credit was found insignificant in the long run but significant in the short run. Import price and real income are significant at 5 and 10 per cent levels respectively. The presence of a long-run relationship in equation (5) was also investigated using the 'bounds' testing approach (Pesaran et al., 2001) . Table  6 shows that the computed F-statistic (Model 2, Table 4 ) is 3.41, which exceeds the critical upper bound of 3.10 at 10 per cent level, Table CI(i) case I: no intercept and no trend, with three regressors case (k=3). The null hypothesis of no co-integration relationship can thus be rejected. Table 5 shows the estimation results of equation (6) . As in models 1 and 2, the import price is found significant in both the long and short run. All the expenditure components are found significant in the long run. In the short run, only exports expenditure is significant. Table 6 shows that the computed F-statistic (Model 3, Table 5 ) is 51.4, which exceeds the upper "bounds" value 
Figure 3 Plots of Cusum and Cusum of Squares for expenditure components
The adjusted R 2 of the estimated UECMs is reasonably high at 88, 84 and 87 per cent for model 1, 2 and 3 respectively. The final UECMs pass a battery of diagnostic tests, which are reported in Tables 3, 4 and 5. The Jarque-Bera statistic confirms the normality of the residuals.
The Breusch-Godfrey LM test rejects the presence of serial correlation. The ARCH test rejects first and second orders heteroscedasticity in the disturbance terms. White's test also rejects the presence of heteroscedasticity in the residuals. The Ramsey reset indicates that there are no general specification errors in either model. Finally, the plots of CUSUM and CUSUM of squares (figures 1, 2 and 3) reveal that the estimated parameters are stable over the sample period. The UECMs appear to fit the data well and to be suitable for forecasting. 
Conclusions and policy implications
The present study estimated inflation models for South Africa over the period . It employed the UECMs approach of Pesaran et al. (2001) to estimate long-run and shortrun effects of import price, money supply, bank credit, real income and expenditure components on inflation. The results of "bounds" testing confirm the presence of a long-run equilibrium relationship between inflation and its determinants for all our models. The introduction of expenditure components in the analysis of inflationary dynamics in South Africa is a significant departure from previous studies and contribution of this study.
The study found that the major causes of inflation in South Africa are import prices, real income, and final consumption expenditure, and that the relationship is elastic for import prices and final consumption expenditure. Monetary variables, money supply and bank credit are found to be insignificant but the existence of a co-integrating relationship reveals an indirect effect on inflation. The estimated long-run elasticities for import prices, money supply, real income, bank credit, exports, and investment expenditure and final consumption expenditure are 1.75; 0.79; 0.91; -1.35; -0.61; -1.45 and 1.96 respectively. An increase in final consumption expenditure will elastically increase inflation in South Africa. Domestic demand should therefore be kept in check, particularly at the disaggregate level. Inflation was found to increase elastically with import prices. This calls for monitoring on import expenditures, especially on luxury items. The findings have some profound implications for fiscal policies in curbing inflationary pressures, as they offer an alternative to monetary policy with direct effects on inflation. Finally, the unrestricted errorcorrection models appear to be an appropriate framework for forecasting inflation behaviour in South Africa.
